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m m m 

[0002] T;v-fy^mmi. m^m'i'^mf^^iEm^—^b. iEm^—:^(Dp^m\z.mm\^xu 
[0003] i5.^(Dy'^j^/vm^(D^mm\^\ r/vmmmiim\^hMm^(D^^mM^ 

:^^^^im.i\:,::^^y^;Vfimhfl^o 

[0005] nM(oiEm^mh\^<\t.^(Dnmm^M^^ a =i/VPh^ mm^^tsr^v 
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[0006] ia^ij:*5v ^-o^>. T/i^:/Jvmmi^9i^^^<o:t^i^7i^mi\:,==^iy^^>^m^^^mm m 

iWWXm : #MBg57-72266-^^# 

#fF:S:M4 : #^2002-8650-^<2^# 
#Wja:Sfe5 : #W2002-203546^^^ 
WnXt^G : #M2003-31213^i^^ 
^WXW : 2003-1 23745-^<2^^ 
#fF:SCi^8 : #li2003-123747-^<^^ 

:^yh—mm^m^^^tt^^^\ mmmmi^i. 6v#jfiic^c. s 
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[001 1] :if^m fi. ^2zfjh-nm^^n^mm-m\:.'^>^><Dmm\^h. lEm^m 
[0012] ^mmn. %fz.. ^^^WLmm\^(D^f^:h\^±.t. mM~mit'r^^:ff^^<Dmm^ 
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mu f^Mmc:t^i^7i^m^t^^y^/]^<Dlg^itV)5mA(D^mm^mMVfz.m^. fife 
Mi^<Dmi<Ln. Hg/HgOm^fC*J-LT+500— + 100mV(O||i:/^h— -^^t, 

Hg/HgOmil{C*fLT+ 100 ^400mV(D||2:/7h— ^l^i:^#b. ^izfyh 

—nm^iin^:t^^^imi\:,=^>y^jV(O\g^fd0<DimMm^. 220-250inAh 

0— 25mAh-efe:5o 

[0016] i^^m Kx^nu, :^^yim.it:=^>y^;v\i. mi-:^'7V-nm^^±mm'^(o-r^ 

[0017] :^mmK^fi\t^ nmrmit-^iy:ff>'b^^^^7m.it==-y^;V(D^m.^+^\zm 

[0018] j;tb{^ , t^2:/7h-^*g^-C#t,ti^3haE^iy;ic^>fb^5/-5r/KD;(^m^»:Sr 

jiE*{;i$iJ^^t-S^i:(cj;t).lli:7"7h-'gB*^(Di^c«^»;Sr+^tc?(i^^ 

[0019] [iai]:*:|§W(O^Jfe^(C'^5=y^/W^;5f>'«?&(D-§lJ^^ffi(cLyhjEffi®^^ 

mzmmm 1 (-^5^7^/^-fe/i-A2— c2<DiEii®<^«'ia a jn-e^So 

o 

[0021] mm-m^t^>:ff>t:t^i^7i<imit=-y^^^-tt:it^i.tcm^. miiLmmhtc^<D 
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[0022] t^§oT. nM^^(D^<T^:^^^x:^m^^nm.'r^b. iEm^m\z.^^M:^^^^ 

[0023] iEa^^J(r*5(tS^#>«(^#:^ai;^;/l.d?-^gSf^^ i^V>;^;5W*UV\ + 

[0024] ^^m<DT;v-^\}m,m<DiEm\z.m\'^^:t^i^iiimi\:=^v^;^^ 

[0025] 'esjx.{^, ¥i^/ll^OWm\^n\^X + 500- + 100mW(Dmi'^y 
V—W^b. Hg/HgOmiiilC^bT + 100 400mVOB2^7h— -^i^^lC^tt 

[0026] ^*^tCi3tt5;^-^V7K^>fli^5/>^/l'Olg^fc9<^i*m^*f*.220- 
250mAh/g(;i^$lJt-S-i:;65^^;n.5, ^fc. m2'^=7V-mMLK^n^:^^^^7m. 
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[0027] m-^7h-mm(DMcm^mit. ^i^^ ^^^^TK^^k^^y-^/vtc-^^ti^a. omTS: 

o 

[0030] :^^i^7km^[:^y^/>^icmmm i^Mm^t^Wi(D=^^y^/^m^mmt)mm^titz. 

[0031] ±m(DXo^mm^t^m<D:=^y^/vmitmm^m^m^t^:^^i>^7i<.mit^^^^^ 
m2':f9h-mi$^xhm^^m^(Di&ri)mm^Mo ^<D^fc. ^2:7^9h— ^ 

[0032] fcfcU ^2-^^h—mi^Xnhiri^:t^i^7kmit^iy'^^l^<Dlg,mfc.mmm^A 
i^25mAh^^K.^t. ^Mmi^m-^7h-mm(Dtkm^mi>^220TnAhy'E^m\^ 



I 
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[0033] ±m<DXofm^U ^m^!m^%:mir:^:t^-:y^m^\::=^>y^/i^ri. :t^i^7km^[::=^ 



wo 2005/091399 



8 



PCT/JP2005/002408 



[0038] •^^^:ff>&.^(D^m^mm\^itf^^7b^hfi:^:t^i^yi^mit^iy^Mi. m^}t. 

[0040] mMi\^mit=-y^;v(DBETitmimm^. mx.m-20m^/^i!im^\^\\ 
[0041] wMimit^v^Mzi-^-^Mmmmmm-i^. m^\tQ. 2-0. 5ma%T'fc;5;i 

[0042] MJ|Sf;?k^>fk^5/>5r/KD^*:»S5P<^¥^«i[i^^ (D ) 10-20 ^ mX^feS^ i:;5S 

50 
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[0050] :^=¥^';?K^>fb^iX'5r/K7)BETJt^®^{i, -0^1^}^ 10-20m Vg;5W*bV 

[0051] :*-^i^7K^'ft;^s/'^/KC'^*tT^?iilE^«lift{i, mxM.0. 1-0. 3m*%-efe§ 

[0052] ^t^^^ym-it^y^jVCDWrnM^o^^mU^m-D 10-20 um-CfcS^^ 

50 

[0053] :t-^V7k^'fb^5/'5r/w{C-^*;}x5=5/'5r/V^-^:/;;?f V^O-a-tf-AtC i^JC)5-rV;;?f 

c^^^^f*. '^J;tf^O. 5-10mol%Tfe«9. 2-7mol%T'fc;5^^^W*bV\ tulB 
-^^^;^^^-^#^;5S0. 5mol%7fet^-e{i. ^2:/7h~fB*^<DitJc«^»;6Sig/jN^/^>), 
10mol%^^^:5i:, m2-:fyY—mi$u(Dtmmmm^bf^oX. ^l>^7h— la*^ 

[0054] :t^^^7i^mit=^V^7V\Z.^i^fV^:^^y^;Vt'^-^1tJ>liX^<D^m (^T. ^MM) t 
O'^ti-4tC,^i^5^MM(^-^^ft-^ft,^J;t{i0. 5— 10mol%-efe«9, 2— 5mol% 

[0055] M-a^^Jf*. Y O . Er O . Tm O . Yb O 4oJ;tJ?Lu O ^^tji^mt^hm 

^3 23 23 23 23 
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[0056] ^>:^>^mm\Jt. /3 mm^<D^^t^hf^^:^^i^imit^^y^;v\t. ^mm^ 
[0057] :^^^y7mit:=-v^;v, mmrMit^^^^^, ^^mmM^i:x:^^±m-^mmt 

<xO. 5—1. 5wt%T-fc^^<b^SJ5(c0^bV>o 

[0058] ^mm^mmm\zim-^\^xM.w-m\^mm'r^i>K ^?^mmxr<Dmmm 

mmm i 

[0059] (MPtii^mit^y^7V(Dmm) 

-^^^i^isDn^m^. T^mit'i-v'j^M.i^mm. *5itj«T^^^^T7K^. ^^:7"T'^4 
. #btvfda^?r. ±.mtmn(oimi\:'rwj>.imm^xmm.x^ mmm:^ 

O. 95 

f*. ±iB^l^il<Dalf^^^TV^,7K^>^k-5''>-/^b(m^!fe:Ni zn (OH) )^#fc 

0.95 0.05 ^ I j.v- 

o 

[0061] SIC. mm'^i^^i^{\\)^mmm.m\\):^mm^m\^fi\^^^mm-t. ±is^i^# 
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BETit^®«:^10mVg 
[0063] (:^=¥^/7K^'fl^^5^<5r/KD|^ll) 

[0064] ig^s|-7K^^b=5/<5r/vbioj:i;?c{c^L-Ob. ±IBi:l^mf^^tfo-c> ^fi^fi^^ 
[0065] #e>nfc:^=¥>>7k^>^b-^y>^^/^A-C^*, fBTtv^j 3 M«5t<^^^>&^e>/jJS^^^. 

<*:^S2pO¥^^^^@:J^20/i m 

BKTitmmm m 1 2m Vg 

[0066] (iE^g'^^J^l/>;/h(Df^M) 
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[0068] i=^iy'ir/\^-^>':ffy^m(Di^U) 

[0070] mz.. iEm^-:^i^{zT/i^:fjvmmm^mm\^x. iEm^M^^yh3t'ty<u— 

xxfMmmmMtvx(Dm§i^m^^^hf3:^i^(Dt:m\^it. T/i^:^vmmmiat. Am 
[0071] mn^(D^'\j'Utm^(Df^mm^hm. ^mu<Dmm^m^^m^^ir 

[0072] ±fB(Di5 p m.mi^^nmmp^y^^-T^t—mt^fifz.'^m^'mW' 

[0073] (^T^/W-fe/VcOf^iSi) 
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[0074] ^T^/v-a^^j-^ whA^rffl V ^^fc^t^.^. Jimtmm<Dii^i¥^n<>x. m i iz^-rm 

[0075] ^it. :t^iy:^mit:=^y'^/VB^XXJ^C^m\^^X. ±fBt I^C^^^f^^fToT. ^tl^ 
XfCo 

[0076] ^^'f/i^/V'(DiEmt^'f-ti^m^^ia^^ ^i\.^fimm:^^it.}sb<D^v^;v]) 
—Y^mmuz-o ^\^x. i£m^—:^<DmKii^m\'^x^ im.it^v^j>s(OAonm 

[0077] {:=^^y^/i^i^:ff:^mM(DWiiS) 

[0078] mM^mm^m 



wo 2005/091399 



14 



PCT/JP2005/002408 



[0079] [^1] 
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[0080] -^^y^^y^mmjtz. $ mmm(Dm^i)^hti:^:t^->7kmt^^y^/^(:t^ 
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[0081] m2(oi!cm}&m\^m^x. i. 6Vj&m(Dmi£mt. ±icyt^iy7i<.m^[:=^iy^/>(D 

[0082] (^x/Hr/KDfP^) 

mi^mii>hMo M2:/7h— Hg/HgO«ajj:*fL-C+100 400mV<DmMl. 

[0084] L;?)^L. ^7^/Hr/VB2<D||l:7^7h— 'hB^(D^4«. ^v^/V±/]^A2(Dmi^9V— 

<^^»}*> ^7"/i^/V'A20m2:7'7h-'^*^(7)^ftJ;>5^>#<J&oTV >:5o 
[0085] — ^^^^^^t::^y'y/>C^m\/^fc^'r/l^/UZ2(DjEm<Dm.it&miZ^\/^X 

[0086] ^<^^^^£:t^>^:i(.mit:^^y^/^^mk7b>hfJ:^^Em(DWm^^^^nm^^ 

[0087] :^^v^7K^^k-5/<^/l.C{*. lll3T*^$nfcJ:5(-. ^l:7'^h-'ggWc{tT% 2^® 
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[0088] ^'^i^yi<^m^t=^^y^/VB(Dmi':^yh—mi^(DWcn^m\'i. msx^^titiX 

[0091] ^^(Dx^ mi':^yh—mi^xi^. mm(o:t^iy7kmit=^y^M'ix^im^m 
[0092] m^mmjimti.X'^>:ff:y^mm^^tc:t^^^7km^t=^iy^/i^i^. ^mi^^^l 

> 0. 5— 10mol%^V^5JI£V^-^^';^f:^^#^O^|g-e, ^'f/>-t/\^A2tm^<D0'^ 
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mMm2 

[0094] (MHSfTk^^fk-^/'Jr/KOf^M) 

m^7k^^k^5/^/Vd(m^:Ni Mn (OH) ) 

0. 97 0. 03 2 

Bn:^mt:^y^/l^em^:m Mn (OH) ) 

0. 94 0. 06 2 

l©^7K^^b^5/'Jr/W(m^:Ni Mn (OH) ) 

0. 91 0. 09 2 

[0095] mm-^>:ffi^ dO yi^^m(DitiDy) ^iS^ffiia (id ^ic^lg;!:^ v 

fMP^ykmit^y'^/V'gm^'.Ni Zn (OH) ) 

0. 97 0. 03 2 

mm7km^t^1y^/^^hm0.:Ni Zn (OH) ) 

0.94 0.06 2 

m^7Km>fb^y>5^/M(m^*:Ni Zn (OH) ) 

O. 91 0. 09 2 

[0096] mc. (II) yi<,mm(DR^v) fii{tmM#& (II) 7i^mmt^m=^^yi^hy^ 

mn7kmit^^y^^>jiB.^:Ni Zn Co (OH) ) 

O. 96 0. 03 0. 01 2 

m^Ti^^m^t^y^/l'kmfj^-.'Ni Zn Co (oh) ) 

0. 93 0. 06 O. 01 2 

W.nykmi\l=^y^/Mmf^:m Zn Co (OH) ) 

0.90 0.09 0.01 2 

o 

immm(D^^i^m.^m : ^20 ^ m 

^^y^^S.ii$'iyi^>ii^mm300m) :m2. 2g/cm^ 
BEm^ffij^ : m 10m Vg 
[0098] (:^-^iy7K^^b^^;/^/K^^Sl) 
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BEm^®^:^12mVg 
[0099] OEm^m^^^yhCDYiFm 

[0100] {=--y^;v-7i^:fS:^^<o^^) 
[0101] {r^fjV±;V(D^m 

[0102] i^f/v-^/va^W^) 

«a{C^L-C+500- + 100mV(D||l:/^h— '^*^*5J;TJ«+ 100 ^400mV(D|| 

[0103] 7if:j3, ^'f;V^;VT>2—1.2(DlEm<onML^mz.\t. V ^•rtbtj2^(Dy7h-dSPJfig 
ftm^'(B!)(OBl^^h— gg^cr)^fem^a:;6S^/i>L. ■|g;«^ffi!)(Dm2^^h~'^^(D 
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[0105] (^^/^/wvj^f^m^feoW^ilB) 
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[0106] {^■M.^wm.iwm 

[0107] '^i^^\'^<^=^-y^/y^-^>iJi^wmci\z.^\^xmhf\.fz.f&.-^^ 

[0108] [^3] 
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[0109] ^2t<:*3VNT. ^=fA^JVp2.. E2. F2. G2*5j;T;g20:EiBg«. V^'r^^t>^l^^ 
gB^fJ:220mAh/g£A±O*i[m^»^^L. M2^7h-'ia^{C10-25mAh 
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i^;«f>m?&Di, El, FU Gl*3J;ug^^^:*3V^T, ^iy^/i^^:^:iif>'mMciXV)ii3^ 

[0110] ^(DXo:^m^mmW\^(D\^±it^ mU^. :^-^i^7K^>fb=y-ir/VD, E. F. G*5 

[0111] — ^7^/W-fe/l'H2. 12, K2*5j;t;«L2<DiElg}* , V ^-ftttjBiT'^h— gH*^oi^ 
[0112] *fc. 5^:^#^tJcm^14}*. -^^;^v^ll^Lyc:;^-=3eiy7K^'fb^5/'ir/i^D. E:joJ:OT 

^^^ftmm^tikm(D::^iy^/>m^t9^ \t . Zn-^Co(Z) J;5?fcM®^JR {31 J; «9 
[0113] ^^l^im.it^^y^Mz:-^i^fh:b=-^y^;vt-^:y:ffi^t(D^VrK ^^^^-^^y^i^cD 

[0114] mMim.\\L=-v^fv<ommi 

m^^v^fv (II) ^^^g(D#t^»^i5ft^-^^;5f >- (II) ismw.<o^^mi<r>\icM^ 

[0115] JI^3|Bf7k^'fb-5/>5r/Pml(mj5fe:Ni Mn (OH) ) 

0. 999 0. OOl 2 

W^i^m\:.=-^y^f^raim.^:^\ Mn (OH) ) 

0. 995 0. 005 2 

M3|Sf7K^'f[^c:^^;/.Jr/VTXl3(j|a^:Ni Mn (OH) ) 

o. 99 0. 01 2 

m3|Sf7K^'fk-y'5r/VTn4(mf!fe:Ni Mn (OH) ) 

O. 96 0. 04 2 
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mn7kmit^iy^/l^5(m^:m Un (OH) ) 

0. 93 0. 07 2 

mn:^mit.^l^ir/l^6(m^:Ni Mn (OH) ) 

0. 9 0. 1 2 

mm:^m^t^^y^/lm7m^:Ni Mn (OH) ) 

0. 88 0. 12 2 

[0116] #^>nfci®^7K^^k^5/^/Wnl-m7{* . i^tih 3 

{$:^S?p05pi^^^=.^ : 1 5- 20 M m 
^y:^^m^y\i'>i^mm:300m) :2. 1-2. 2g/cm^ 
BEm^®5» : 8- 1 2m Vg 
[0117] (:i-^i^7i(.m^t=^^y'^/\^<Dmm) 

15— 20 m m 

^y::^^&i^yif:^i!fmmi:300m) :2. 2-2. 3g/cm^ 
BETJt^®^ : jjJ^lO- 14m Vg 
[0118] dE^l-a-^flJ-^l/^/hfT^f^M) 

?&Ml-M7^-ttv^tLf^MLfc„ 
[0119] (^^;/'5r/w:/;^f:/fl;?&Offflfi) 

[0120] <^:ft#i^«#m 
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[0122] m^i 
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[0123] m4X^. 0. 5— 10mol%^V >pXt:v >^>';?f>'-^Jfi-^Ofg|a-C, ^^y^/]^^:y:ff>m 
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[0124] {=-y^j'V-^l^:ff'yW^(OYfm 

(Tm^Oa) ^ A (Yb^O^) . ^>f b'W7^^!>A ^Lu^Og) *3j:t;?^>fkM 

[0126] i:=^''y'ir/\^-^i^:ff:ymM(DWiSa) 

[0127] «5P:##ti> 

[0128] ^m<D:=^^y^/i^^>:ff:^m.mvK^\, ^xmhtitci&Mmwcmizisn^ikmmm^ 

[0129] [^5] 
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